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Soil stoichiometry in typical shrub communities in the ulan buh desert
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Experimental Center of Desert Forestry, Chinese Academy Forestry, Inner Mongolia Dengkou Desert Ecosystem Research Station, State Forestry and Grassland

Administration Dengkou 015200, China

Abstract ; Different typical shrub communities have made an important contributions to alleviating the problem of soil
degradation in the Ulan Buh Desert. Shrub type plays an essential role in ecosystem recovery and affects soil quality,
particularly the contents of carbon (C), nitrogen (N), and phosphorus (P ). In recent years, stoichiometry has been
successfully used to indicate community succession and vegetation restoration, and studies on the effects of different shrub
types on soil C, N, and P stoichiometry have contributed to our understanding of the relationships between vegetation
restoration and soil quality, and are also beneficial with regards to determining the processes and functions of ecological
systems. In this study, standard sampling plots of 10 m X 10 m were established in shrub woodland of Ulan Buh Desert

natural vegetation types, and soil stratified sampling was carried out in the marginal sections (east, south, west, and north
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directions) of plant shrubs, with sampling depths being divided into five layers: 0—20, 20—40, 40—60, 60—380, and
80—100 cm. Soil samples collected from the same levels were mixed, dried, and passed through a 0.15mm sieve, and
subsequently analyzed using the four—point method to determine the contents of C, N, and P in soil. The soil organic C,
total N, and total P contents in the 0- 100 c¢m layer of soil were measured and ecological stoichiometric characteristics in
different shrubs and soil depths were compared. Correlations between indicators were also determined. The results showed
that the mean contents of soil C, N, and P were 2.45, 0.26, and 0.28 g/kg, respectively, which were all below the
national levels. In all the four soils, there was a moderate variation in the stoichiometric characteristics of C and P, whereas
there was a relatively marked variation in soil N. Correlation analysis of the elements showed extremely significant
correlations between C and N, C and P (P < 0.01), and N and P (P < 0.05). Furthermore, C and N showed almost
synchronous variation, whereas P invariably showed a lag. The contents of soil C, N, and P in the surface layer (0-20 c¢m)
of soil associated with each shrub type were higher than those in deeper soil. The ratios of both soil C and N decreased
significantly with increasing soil depth, whereas the vertical pattern of soil P differed from top to bottom. There was no
significant difference in the P content of different soil layers (P > 0.05). The mean soil C:N, C.P, and NP ratios were 9.
41, 8.70, and 0.93, respectively, which were all below the national level. Soil C and N contents and N;P and C;P ratios
decreased significantly with increasing soil depth, whereas the vertical pattern of soil P and the C:N ratio differed from top
to bottom. The soil organic C, total N, and total P and the stoichiometric ratios of the typical shrub community in the Ulan
Buh desert were found to have a non—linear coupling relationship. The soil C:N ratio and P content have high stability ( CV
=22.45% and 24.39% , respectively) , whereas the C:P and N:P ratios are important indicators for determining nutrient

limitation.
Key Words: Soil stoichiometry; Desert plant; Soil depth; Ulan Buh Desert
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Fig.1 Investigation Route of Ulan Buh Desert Vegetation
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Table 1 Typical Shrub Community Sample Area and the Characteristics of Vegetation
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AR T i 2 LI
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of quadrat coverage area/m number
. DRGETE ML R B LV
L% 7 30%—40% 42.39+5.98 0.36+0.12 16+3.65 A . )
SR b—a0% AL
Sl T T Mk TR B A5t
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HE K
JEZES 6 20%—30% 81.96+5.63 0.50+0.23 10£1.96 BIE b JeEE R HER DA
23 L2y I \:/l\g;ﬁ\ag—jzxélﬁl\\:/l\ P!‘i“‘/l“ N
Wt 10 25%—35%  198.36+35.61  6.52+2.16 7+2.14 Ef‘é DR P Tk
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. £ '—t\glmx\.‘,h ~\.‘,|\\ . l;‘*\lﬁ A\ﬁ
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B TR
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Sfoliatum 3§53 Peganum harmala 3% 35§ Oxytropis aciphylla . MUSE Corispermum hyssopifolium ¥ & 3¢ Salsola collina \$52E Tribulus terrestris Vb 24,
Allium mongolicum 18 J8 ¥ Eragrostis pilosa V"%t 5 Stipa capillata , 1.2 Bassia dasyphylla B2 ¥R % Salsola passerina Bunge VP47 Psammochloa

villosa VPR Agriophyllum squarrosum
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Table 2 The Characteristics of Soil Stoichiometry in the Soil Layer of the Typical Shrub Community in Ulan Buh Desert

s - . s p HEC:N HC:p HEN:P
fﬁ%ﬁ%’@ﬂ .. . iiﬁﬁ*ﬂd ¢ .. itﬁé N ij&tﬁal j.S_:)i%C/l\l jS:ni;%lEC/P JS_I:o;il%l\l/l’
Different communities Soil organic carbon Soil total nitrogen . . .
phosphorus Ratio Ratio Ratio
LNt e 3.92+1.75a 0.44+0.17a 0.28+0.06b 8.76+0.61b 13.41+3.38a 1.52+0.29a
WA 3.36+1.07b 0.32+0.08b 0.32+0.06a 10.51+0.89a 10.64+1.76¢ 1.01£0.10¢
JUEES 3.35+0.93b 0.26+0.04c 0.27+0.03b 13.08+1.64a 12.22+2.18b 0.93+0.06d
2 2.91+0.72¢ 0.29+0.07bc 0.31+0.02a 10.24£1.22a 9.34£2.02d 0.92+0.18d
WE 1.89+0.45d 0.21+0.02d 0.38+0.03a 8.96+1.13b 4.89+0.82g 0.54+0.03g
A 1.58+0.79de 0.22+0.09d 0.29+0.07ab 7.20+0.86b 5.50+1.59f 0.76+0.15¢
FaR /) 1.58+0.54de 0.15+0.04¢ 0.23+0.04¢ 10.25+1.17a 6.92+1.23¢ 0.68+0.05f
i 1.00+0.31e 0.16+0.08e 0.15+0.01d 6.28+1.14b 6.69+1.48¢ 1.07+0.41b
35 Mean 2.45+1.06 0.26+0.09 0.28+0.07 9.41£2.12 8.703+3.18 0.93+0.30
AR 43.44 36.67 24.39 22.50 36.51 31.80

Coefficient of variation%
Forh HIEA I RARHIE S 5 0—100em + )2 LA 20em 2 R EFGIET 5 A+ 2 0390 ; [l — 51 th A 6l /NG 8RR S8 AR FE AR TRl KR
REVE 2 8119 22 57 5. ( P<0.05)
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Table 3 The effects of vegetation type and soil depth on soil stoichiometric characteristics

ke TR TR A e
Vegetation Type Soil Depth TypesXDepths
F 27.698 69.368 1.264
P 0.000 0.000 0.109
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